In a recent publication, Golestaneh has calculated the thermal conversion efficiency of a solid-state heat engine comprising the shape memory alloy Ni-Ti (Nitinol) as a working medium. The cycle considered by the author consists of deforming the material at a temperature T below the transo formation critical temperature Tc and then bringing the deformed material rapidly to a hot reservoir at a temperature T > Tc (the stress-strain temperature path of the cycle has not been given) under constant applied load.
The analysis of the energetics of the cycle as presented, however, is misleading and suffers from serious difficulties that could lead to erroneous conclusions about the efficiency.
This analysis and the conclusions reached by the author were based on the assumption that the useful work output can be expressed as: In principal, this equation is incorrect as the enthalpy does not act as a potential for work in that system and it even contradicts the author's own assumptions, as shown below.
Golestaneh l assumes that the latent heat of the P + M transformation at the temperature To is equal to that of the M + P transformation at the higher temperature T. Since equal and opposite amounts of heat will be required to heat and cool the .material between the temperatures T and T, energy conservation o leads to the conclusion that rather than to the incorrect equation le l . In effect, the -2-author's cycle and assumptions lead to no net useful work output.
In addition to the above serious difficulty that negates the conclusions reached about the efficiency, the author has introduced physically unfounded parameters implied to be characteristic properties of the material.
It was stated on. page 1242 that "we define Wn as a fraction a l ,of the thermal energy am ~H which is released during the shape recovery".
There is no obvious justification, except in a purely algebraic sense, for the assumption that Wn can be expressed asa fraction of am ~H, .therefore a' cannot be assumed constant. It has been observed experimentally2 that in an initially partially- where the martensite phase is thermodynamically :stable is smallert-han that at a higher temperature T within the M -+ P transformation temperature range. This behavior which gives rise to a net work output originates from two factors:
(1) reversability of the deformation modes that accommodate a·strain within the recoverable range: 2 and (2) increasing thermodynamic instability of the martensite phase as the temperature increases. Thus, the recover~ stress developed gradually by the material as it recovers its shape originates from the driving force of the M -+ P. This force arises from the free energy difference between the two phases. Therefore, it is free energy, namely Helmholz free energy of the phase change that acts as a potential for work in that system. 
